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[fiSSs] 98-035056 
[SSISlft] 1998/08/25 
H04M 

[STS°J §gg|!] CHANNEL COMM I N I CAT I ON APPARATUA AND METHOD IN 
COMMUNICATION SYSTEM 

[SSSSI] SAMSUNG ELECTRON I CS CO . . LTD . 
[CHHJU §§§ 

14001979 
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[=?2|] KR 
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l^±] AHS^^AI <MS8S 1662-9 

KR 
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[^±] k\mmmh\=%}&=?- i§!g§ ^souum 109s 303s 

[S?21J KR 



1 



a in 

[SgSSl KIM, Jae Yoel 
[^EJMfflS] 700219-1047637 
[?@S2] 435-042 

i^±] 2SAI £*g2§ m^Om^ 960S 1401s 

[5*3] KR 

^§1^ *]I42£°I ^SWI 2ISKM ItOI SiSUD. 

CHEI2! 013^ (21) 

i^tixM stoics 

20 S 29,000 s 

[MiiS] 46 S 46,000 S 

o 2d o m 

Wh\m=?mi os o m 

imm 75,000' si 

IS^AIfl] 1. fi2M, S/dlA-KS! ES) 2t 15 

2. MS AH fi°fAH, SAHIAUi! ES)§ 5i5f^ FD¥^ 15 

3. ?ias(i s a^s) 



JsL*] <^ ^-^Al^lJl, ^A]^ ^7}Al ?1 ^ 71^1^- ^ oj 

^-Al^l * 7^^-ofl ol^. 
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£ 3a, £ 3b^ ^ofl 4^ ^H-fM^ElHH^I ^ 
*/PCB ^ ^ ^!Jl51. 

£ 4a, £ 4b, £ 4c, £ 4d, 5L 4e, £ 4f^ «Jr^£| d\]o\) 

£. 5a, JE 5b, £. 5c, £ 5dfe ^a] aflofl tq-g. ^H-fj-^EfloflA-l 

£ 6a, £ 6b, 5. 6c, 5. 6d, H 6e, S. 6f t S. 6g£r ofloj) 

^H^-*1#3HH3 ^oH* #-MH*im ^^-/PCB sfl^ofl 

-*MI3: -ft] 




^ 3 °-J^L, ^-§1 ^5:^^^ (Code 
Division Multiple Access : CDMA^r ^j^tf.) IM^l °1-S"f"il ^l^^o)]^ 3} 

-8- ^fl^l tS.^ ^^S^-g- Jzf^ ^iL*] ^"Efl 

(Control Hold State)^^^ 3] *H£] 7]^^ « 0 >^ ^a. 

#efl CDMA ^l^^^l ^ Xl^sfl f^^ 

-b-^ ^ Jl^o] djolE] 7>^-*b IMT-2000 fl-^^-S. S>7] 

ofl ol3£rf. IMT-2000 fl-^H^ ^ , ^-SHb 1 ", o]^ 3 4| = <q 

o]^Al X|^oflAi cflolEj- 1HM 

cflol^- ^ ^til^Al cflolEl- ^d^o] oj=Lo^)i=, Al^ofl^n}. *}-g-*fl^ 

^ ±2. ^ J1S]SH ^1 Cfl ol E] 7} ^Sj^r -£<JH# ^-g-^ *fl 

^(Traffic Channel )4 *)H ^fl ^ (Dedicated Control Channel)-!: ^lafJI, 
Al7_V i^b). ol=o]7l7| ^tHfe #-g-*1|^-g: «(]XRVcf. ^-g-^fl^ol 

^S-^Hl^ ^-g-^-g- ^ ^-g- ^« ^7}^ ol-g-s^ ^ 



^«fl^1 ^3 t^*°14 tf^^ -frM ^ <^ 7>X) ^7} 

tj-. <#7] £ 10a«- %^-2:S>^ , sfl^til^i^ h}^ ^-o] ifl ea^^Efl (Packet 

Null State), -^(Initialization State), ^o]El-^^i-Bfl(Act ive State), 

*fl°l-fM #3) (Control Hold State), tfl 7]^- ^(Suspended State), ^-Efl 
(Dormant State), <S^Efl (Reconnect State)S. ^ a(H 

-fr*l ^3), -g^ ^-Bfl, cfl7l ^-Bfloll^^ ^(Service Option)^ <g^£)cv| 

^ #efl CDMA *l^<>lHfe ^o) 

^ t^-Al el] ol B] ^^o] % o. q.^ ^-g- JS_^S>ZL ^^S>^ 

<S *R> x]oa Jl4i7r ^7} &tf. ^ 

^a]^ o]^ol sfl^l cflolBl Ajtil^ -§.o] cf-E A-ltil^# ^^-§1-71 ^^fl^ ^Bfl a o > 

1- E-fl °1 3 ^ ^i^ol 7_V^^O.S. ^o]i}^ ^g-f 7> &t]-. ^ 

J£o} sfl^ l]olEll-^ ^S>J7 u^A-1 cf-§- sfl^ c-HolEH;#^ ^ nfl^H c-flolE] 



» 7]#°] *87}7\] ^4- °] 7l*Hl « 0 >^ Al-g-SKi 

°] i-S-^M ^l^l ^7)n ^-a- ncfls. -H-^ls} 

^ -g-*£ rfs 5 ]]^ol] tfl<£ ^ #7 r ^ A>-g-Al^V #^M. ^5flS>7ll 

«H ^olE]^ ^^lo] <gom-j7 ^ 7}&^ -f-Sj-sfl^Ofl afloj Al^ll- 

^^l§Kn ^Aio] •a^q.x] 71 ^Hl ^ -i-sMfl^ n^}JL *l-g- 

nflfe ^^/PCB^^«> -B-^m^-. ^lsl*}- *\]°] -fi-*l ^(Control 

Hold State)«Kn ^^4. (£. 7 aflo} -#31 (Control Hold State)^ 

£ 84 ^-o] 27fl^l ^#3)3. uppo^tj-. ^^-f-^-Efl (Normal Substate)°l3I 

S>M-tt ^l^m^Hfl (Slot ted SubstateHth ^JH^tt ^Sj- ^} 

£ ^.^71^- ullolElSl ^^o] ^olufji oJ*l o>o_ ^-EflollA-1 ^Xljrn}- ^ ^ 

°lH^r 71^1 ^-Jlf ^^7l ^SL^-ofl ^HAlIf ^Jl w>^i $>-g-A^. 4*1 3 

-iHMJ-iSflS. €°l*r7l 71^1^-ij- ^^71 *}o}d)] ^fl-^71 (Resynchronizat ion) 



*IM*l7} ^-g-ofljEi l-^-s r ji 5^-<a*/PCB^^^ ^ijLir^^ofl ol-g-S] 

*1 3" ©..§.*) Ir^^tt -?_>^^7>S. -8-^=^ ^ ^^71 A>-g-Al7i #40?-^ <&5j- 

*V7l #71 3# ^cHHH t^ix #^H^ 7l^^# * 0 >^ 

^ -a-i- ^i^cf. ^^HH^ ^5ll 0 d ^o] 7 > 20 msecolul, tt 

"Sfl^tJH #3*1M-S 0 1 167fl #X)*|-7l ofl-g-ofl #^;<||ol 3-3 1.25 msec<>l 

Jl, ^-8- XH S^l^ ^Hfe 5 msec°J Tj^ofl ^^*|-X|nV f <#7)£>\ 

tt^r ^3 -g^-gr 3\*}<*\ ^ ^ €^r^°J o>^cf. 

51 lafe AA^ ^A$\ ^b^V ^£ 5LX\Z}JL SI 4. 71^1^-cHlAi 

A& *fl^ 0 l «4 7l^l^-ol ^S}^ ^iflSl 2.=- XI 

°1 *^1°1 A^& ^-g- XH *fl^ (F-CCCH: Forward Common Control 

CHannel), ^ °l-&^^ XH nflA^l ^ofl A}.g-5q^ #-g- t$o] *fl^ 

(F-DCCH: Forward Dedrcated Control CHannel) ^ ^ °l-g-^l- cflolEl-I- 



1-^1^ ^^Ir ^5fl^ ^ (F-DTCH: Forward Dedicated Traffic CHannel) 

-f-°l £^ ^-8- *W *fl^£ ai^%v « o >xioii 3§H ^ 

^S}^ s-}^ *1H ^ (Sharable F-DCCH)* 

^. ;*}-§- M sflsj ^« 0 >^= 7]^- ^ (F-FCH: Forward 

Fundamental CHannel) ^ ^ u o v ^ ^^(F-SCH: Forward Supplementary 

CHannel) 544- 

«cf^5j-7l i&^b ^1^7] 120, 122, 124, 126£r ^fl^Jls}- « 
^^r °1 ^ # 1^11 Q^ll^ ^rtiflS>7l #*Ht}. 110, 130, 

131, 132, 133, 134, 135, 136, 137£- ^7]^ ^ufl^ *flo]£)# ^ ^^^s} 

71 Sfl 1 ? ^32^^ #^r. ^-7151 ^7151 ^QJ^. ^ofl 

tflsl- ^Vtfl^o] a.7"|5. S^S>7l ^S>^ 140, 141, 142, 143, 144, 145, 

146, 147, 148^: ^7}9\ #^£r I^fl^^f Q^fl^lS. ^ 

150, 152^1 <^£)<>| ^7)B] ^71^ 71^1 PN^j ^ 

^ojj °\-8\d\ ^.^^-XV^o] 160^1 ^=L*g-|-^tf. -#7]<*] 44i^7lo] ^ 

^■& I*fl\I ^ Q^^t^. <^3)-7l 170, 171-^ cfl^^ol a]^7> ^ 

^€4. ^-7] ^3)-7l^ #^£r =^#^1 S71S. #^7] 172, 173ol]^ # 

^•^m-. ^71 174, 175^ -^7] #3t7] O. f^ofl tiV^Sj-i- ^§>^ ^"71 ^]^# 31 
^^t%<xo_3, ^-a>71 180^ 1^2)- Q*fl^£] ^Jlt tfrSH #^5}-rf. 

1 ^^71 7> 2 ^-il7H) ^S}-^ ^aflo^ig £ 27H^1 SK^3 



d\) oj-e}- afl 2 ^^7l <HHfe ^^^7} ^ ^^^Mi* ^^cf. S. la 
o] aflo^^ a]Eo^ «.jr 7 > °<H^ ^^#7>, -g-^<H nfl ^Al^ 

7]xl^A^ ^^l^r *7j zm ^ *fl^ 4^^: W ^oj ^ 

* ^Jl^t ^^l°]t W 3i^*lM«lM(PCB: Power Control Bit) 

*1 fl^r *\]°] x^g. (R-DCCH: Reverse Dedicated Control 

CHannel) ^ 7}x]^3± 1=^ t\] o]b\^ f^js}^ « ^ ^-g- lefl^ ^ 
(R-DTCH: Reverse Dedicated Traffic CHannel )°fl ^ H oW 7}^ *fl^ (R-FCH: 

Reverse Fundamental CHannel) ^ ^IHf -^7} ^ (R-SCH: Reverse Supplemental 
CHannel) 

t}^5\-7] 210^ ^« 0 >^t ^^H^E* cf^2j-S>^ 

220, 230, 240, 250, 260^r *B ^ -*M:SJ- ^ #7l<3] ^"o 1 " 

^ 511^^ ^ ^5>7l *ti\i# ?_H1 ^JZ^o] ^iH^-J: 

» ^"W. #71^ £^7l^ #^£r 3f^*/PCB *fl^Ol] tfl^; #Cfl^o] ^7] 

5. ^§S>7l 41 *M #^-71 222, 242, 252, 262» 7\Qt\. ^7}$\ ^7} 9] 

Qsfl^tS. zj-zf ^"#71 224, 254°fl #7l^ i&*}7}°] 

ol-S-^t^ PN^l€^°fl ^sffi 44i^-#7lol 160^1 3*H 



U^Ch ^-7]^ 4dt^7lSl I*fl ^ ^ Q^fl^l^ 170, 171^- 

#^7l 172, 173°)H ^-7} 2] ^7} ollA] o) f^ig=-g- 

^•Bflofl^ i^SKr «<H^1 ^ ^71 174, 175^ ^7} ^^7]^ #i*|ofi 

^41" ^"71 J1^2}-C]]^A^. ^ojAl^Cf. ^-XV7l 180^ 1*11^4 Q 

*fl^ Al^ll- 

#2fl 71 #o]] 71^1^- ^ o]Jg-^cq ^A] Ajjr ^Hfe rl-^ ^q-. 

5. 3a, £ 3b^l ^ %2i*i3L 300£r #eflsl « 0 >^H1 o)^- *\]o] Jfrx] 

VI ^Nfl/^ -^EHH^r ^l^^r ^^^-^-S. *j ^ Sr^/PCB ^-i- 
^SH, 3|l-?-5. ^*IH (Closed Loop Power Control)^ ^l~g-£)fe 7)^&£r 6 
^ ^5fl°J ^^:^«H1 ^ ^^f = (Outer Loop Power 

Control)^ 7l^&o] ^tJe)*] ^ % d]o]Bl ^i-e]]6|1a^ -^<gsl-7ll 

^7}X\?]JL ^-iAl^cl-. ^-71^1 ^3. #7>^ 

£ 4a^l 400-^ #Hfl^l y <H°ll ^ VI 



EfloflAi ^^-^ #-g- MAC (Medium Access Control) ^ (dmch: dedicated mac 

channel )°1 *fl S 5fl <>} o] 7} 5msec<?l ^-g- *1H 

*1» M-Bl-ifl^ ^l*}. ^-7]^ dmch ^cfl 5 msec°]iJH R-DCCH7} #<£^ ^ 

Si^h R-DCCH7} 5msec2] 3^*11^1 ^HH 1 ?]: ^>fl^: *r tl^SLS. <>1«H 

^ SZ^ ^-t^ ^7> 7l^l^-ol $ SBfl^olH 4^-0)1^1^ R-DCCH 

^ ^TH^f-I- ^§>^ ^cf. 3gS3.2.3. dmch R-DCCH^^H = 

&H^^o]^ 1/2 ^1 2.5 insect *l<S°] 

£ 5a^ ^ 500, 510-& ^Hfl^ ^^Hl ^tb *fl°l -ff*l 

^HWH R-DCCH7> nfl ca»#^ 5}.^^/p CB ^ 

^ ^IM* ^Utt *i§MH 

£ 6a^ 612^1 R-DCCH7} 20 insect ?}¥r 5.^^ 5 msec^ 

$13. ^Tfl €^fl7}^ ^-fofl JE^ 600, 610£r 

3$ -fM -^EjHH R-DCCH7]- «-^S|-£l^^r nfl 2^*8= 3\-<£^ 

/PCB «°fl tfl^: ^§HH# S-A]^- ^ol4. ^« 0 >*J: ^ «« 0 v^ a.^ Al^V 

^71 fi) f^Hfl^ «g-^6fl ^ tftfl/^ -f-^-Efl^l^i^ ^ 

*/PCB ^^Ofl cflsV 511 7}7]^o\}*\9) ^-7} ^5.3}- 

^-fr ^ti^ ^-Efl* <?i^2}5L -f^lol 7 }±=-f$- ^-Bfl^. ^ olcf^ 

^Htt ^-^^1^1: ^J*)^ ^3. oil ^7>a1^o.s 



-B-^ #^1^. cll-^ £^ *3=l<*IH e(Me) ^ ^-Efl^ 

^3 ^ ^7> ^ #4i7> ^Sfl^cf. -^"71^ 7}^^-oll^^ _£ 7 ] o]^ ^-.g. 

l^o) ol^J17> S}^ 7] #^ ^1] 
^6\}X]o) ^7] ol^- S^-^ #7>Al ?] ^ tflAlofl ^W 0 >^ 3l-^^-/PCB ^ 

^1 ^Al cflfe i^o} ^ ^.g._g- ^p.^2)-e]-7l ^^-^ -5J°H £ 



°)H1 §}^H T^S-fe q-#^f £4. 

51 2fe oflofl T^-g. 71^^- ^71^ ^#-g- 51*1 S>JI 

T SU^". ^ *d^MH^* 37H^(^^^^7>, 

^^M, ^^^^)^-^- Ji^JL, 51 la^- *£4±7] ^SoflA-i ^jflo^ji 

n> 7] 27>^m(^^^#7>, ^^^^H 37>X]^(^A1^^^ 7 >, 

£<>1 27>Xl^(^A]^^^7>, ^^1^^^)^ ^H^l^l-Efl/^ 

^^MH^-Sr 37}*l<2l 3K^^^7} ( «£4L*L3.-fr*|, ^^#^)AjsL 
JiUHfe ^^^1 «J ^Ife £ 2a<^l ^4 ^^H^JiL^ «Vv|-3l >8 

^^17] 7> afl 2 ^^7H1 ^^o.^ x$%tfc!_x} €h nfl ^-7] ^ 
St "0"J13, -i^tjM}. ^-71 4Jir°l ^^1: ^-f^fe #71 431:3 -f^l tr)-e}- >fl 2 
<^r#7H*m ^^^7} Hi^r ##^4. ^r, *fl 1 *^-tl7l7> 

»1 2 ^#7H ^Al^^^7}# ^ ^ S}ZL7}- %v nfl ^>7l 43^-8: -S^rSt 



23 ^A] d\)o\}*\^ ^7} alE^ ° 0 ^( + )^ ttfl ^Al^^^7K ^(-)°^ nfl 

<=>) "0"°-£. Q^s}^ #^1^^^- -fr^lW-. 

7flS>fe ^2fl^ #^MH^# ^ 7fll- #4)3. S^o] ^^o^^i- o] 

^ 2fe ^H^^l^-Efl/^^- ^Efl°11^3 3*o Vl £ ^^H^fS^} A o > 7 ] o} ^ 
^ y o^ °H 4*M ^^171^ ^ O-O] 71^]^- ^A]7l ^2:*- 7^^^ ^^7] 

^HHl 14^- Aljr 4^0 j^g. 
S}I^H T^l £ 25} -^^^ .^Afe- £4- la^ #2fl^ 71^^" ^Al 7 } ^ 

4 *fl°l 511 ^ofl cfl^b #^7} 142, 1434 144, 1453 

31-?- J* *i^H3 71 o^sfl otytfr ^£7} ^Tj^ofl rrj-ef «^ 

c}^^ =£a] aflo^l (Gated Transmission Controller) 190 ^ 
7l 192, 193, 194, 195°fl 3*>^ ^41 °] ^r#^14^ ^°1^-. ^, ^ 
7l (Gated Transmission Controller) 190£r *1H -fM 4W^# ^-^r^ °1M ^-^J- 
^ ^ 31-8- *fl^°l ^ga^*] nfl ofi-^ ^^^HtiiE^. o]^. 




i^aj ^)o]7l 1904 192, 193, 194, 195<^1 ^S}<^ 

4^—^- ^^.iM tj o-cq 71^]^- ^Ai7l =l 

3# *M7> $X^. #^H^<>1 °1 

^-tgcH] o]^ o]^^-o] ^X[7l ^Sfe £ lb^- tiling nfl S. 4^- 3E. 6^^ 

-Sr ^7H7lfe ^-g- ^}^S>ZLfe 

cf|6{| Oj-^ 7"|*1^ ^ ol-^^c^ ^Al Ajjr ^S^r q-^-^f 

£ 3a 2] £^ ^'JIJl 320, 340, 360^ ^3 °H1 nJ-& -fr 

^ 7]^^ ^^-JljsL*) ^ ^1^* ^Al7]^ ^ 




3)1 if-JEL ^alM^l 7l^^ol 0 2 (<0 1 )'?1 ;g 0.0} ^^^-/PCB^ ^[^ ^tfl^tl 

^ A]^5Lom-. oJI-i- ^ 0 1 =(EC/N0) retl uired^ ^ -f 0 2= 0 l/2=( 1/2) X 
(Ec/N 0 ) req uired 1r»^ *l^H^£r ^"71^ tiV^-^ *g-«Hl O^O} #3\^6\ 

1/23. ^-^1^1 ?H4. ^, 27fl s) ^*1H^* *m<a] ^h o >^ 

340£- *1H #W3# ^EfloflAjo] ^ofl cfl*)- 

3*0^-= ^^^H^ 7l^^o) 0 3 (<d 2 <0 1 )o] % + o*»^ S^S/PCB^^ ^"tfl 
3*1 ^-tl #3l£°1i=K ofl^. 0 KEc/NoWired^ ^-f (9 3= 6 2 /2= (9 i/4=(l/4) x 

(Ec/No) req uired #^*f|°H^£: -8-71 ^ "o^l 3«H #^MH 

1/43. ^Al^l ^oirf. ^, 47fl^| £^ 

360£r A°\ -fM #31 /3# -¥-#eHH£] 7l*l^-oiHo] «^ ^fl^oll cflth 
sll^JEE ^^^o^o^ 7 J$^ol ^ 4 (<(9 3 <^ 2 <^ 1 ) < ?1 3-^3 ^#3= ^^-/PCBsfl^ 
#tfl*j<?l ^Al Al^soiq-. a)] -I- ^ (9 i=(Ec/No) req uired^ 3 -f 6 4 = 6 3 /2= 6 2 /4= 0 

l/8= ( 1/8) X(£C/N0) quired °1 ^ . £#<8= ^^MH^^T #7l ^ "o Vl ?Hl 3 

S. 3b^ ^S^Ul 330, 350, 370^ £ ^1 ^Hl 4^ -fr 

*1 #31/3# -?-#3HH 7i ^l^^ tfl^ ^^^H-i- 



oj^^-oHAi ^7lSl 7^^ DV^o^ ^A]^^^; £ 3a<*)*\<2\- ^ 

^ ^l^^l ^jS.^ C]^Ol 71^1^^^ Q^lg: 

3*lH^ *ti^°ll tfl^ ^l^§)-g- ^^rfig # 7 1<*| ^1 

#3 37] ^ ^71 Si 7]^^ol X\$6\) 14 el- ^ ^Cf. afl-i- ^ 

7}&&°] 3dB^ ^T^o^ nfl ^-f^ 3.71 7> ldB<y ^-foflfe- ^°]5L 3*8.2) 

^r°l- 0 > ^§>fe ^^i^37Hi s^M, #^##3 3.7] 7> 1.5 dB°l ^S^- 
^Itt ^°l£ 2*151 tg^^. ^o>o> ^s>^ ^^I^^37Hi h^t}. s. 3b°fl 

«]*(] 3L±= A]?J^-fB| ol^ ^Al^o] ^§1-71 ^-g- & 

SL^-f^ 3.7)7} 1,5 dB<?l 3-f°l.th 

330£r ^1 ^Efl/^Aj- ^^ofl^^ 7 ]x]^*\<j\ Cd«j-1g ^fl^oll tfl^- 

31-f-H. *i^MH^ 7] ^^ol ^ofl^ 5 2 s. (££^r 0 2 °1H 0 3 S, 0 3 °1H 0 4 S) £ 
7j£|fe ^-f 3 tg^ 3|-^^-/PCB^^5l Aj-tfl^oi ^AJ Ai^olcf. 

350£r ^Efl/^Aj- ^EfloflA-1^ 7 ]^6\}A]2] <**&f£ Jifl^oJl cfl^- 

^ y o v ^ ^^^-/PCB^^^l ^-cfl^<?l ^ ^]^^ol4. ^ 



^I-f-H ^^Sl 7l^^o] 0^ # 4 ^L <* ^ 4^/PCB^ 

£ 4a, £ 4b^ R-DCCH7> £ 4a4 40034 ^-o] R-DCCH^l SeH^ z^ol 5 
msec &$\3, 7}gr SSll^ol 20 msec^^l 4^-tflo) ^^ofl^nV ^^7>^*V pgJjLo) ^ 
^0 £ 4a5] 420, £ 4b£) 440, 460£r S. 3a$\ 320, 340, 3605] 

^^Ml tfltb -fr*l #31/ 3-8" -f-^ElHH ^-g- MAC fee) ^ dmch7> 
#3 ^^^1 R-DCCHS. ^^sr>ir R-DCCH^ ^olcf. dmch^"^ 

^ R-DCCH ^tfl 5 msec°H ^*l<?i£- 2.5 msec°l^. 

£ 4a^ 420^ ^H-fM^Efl/^ 1 - ^EjMH 31^5. *i^H^ 7l^#o] 
0 2^- °fl dmch^^A^ R-DCCH7]- ^S)^ ^-f ^ 

^ 3a^ 3204 -S^W. 

S. 4a^ 440^ ^H-fl-^R 1 -^/^ ^-SNN*! 31^-5. ^^H^) 7l^^o] 
6 3^- ^^£-8: ^ <y«H R-DCCH7> #^5)^ ^-^4 ^ A J^t 

Mt^. #^MH ^r£fe £ 3a4 3404 ^s^. 

5. 4a^l 460£r ^H-fM^W^v ^^HH *fl-f- = ^^H^l 7l^^ol 
6 4 S. «fl dmch^-2-^- °JsH R-DCCH 7} % -f^ ^AlAljri-g- 

£^lt4. ^rS-fe £ 3a2] 3604 -S^W". 

£ 4c, £. 4d, £ 4e, £ 4ffe R-DCCH7> SEfe *1#^-<?1 1.25 

msec ^1. 71^- Hafl^o] 2 0 msec^ofl 16^1^ ^*H^i ^7]]7}^ ^-$-9) ^ 



a] ^]s.S.o]ti]-. 

4c, 5L 4dfe R-DCCH7> ^flSHr np-^MM^ ol-g-^-o} <x*£f$ 4^*/PCB 
*fl^3 #7} a] ?J ^o-ofl cflfV ^Al Al^5Lo]cf. ofl* 1:^, 

^l^^s] 3.7}^ dddB]- 0 x [dB] (x=l, 2, 3,4)^4- dmcht^ R-DCCH <&<&rf-*] 
*l<3£r ^tfl 1.25 mseco]^ sg^e^ 0.625 msec°]4. -#7"|£) R-DCCH^ 

^ 3^ £.3. ^^q-. 

£ 4c^l 410£r ^l^-B-^l^-Efl/^^- -'MWH 3)1^-5- ^*H<>I^ 7l^^o] 
(91^ ufl dmch^^A^ R-DCCH7> ^-f^j ^X|a1^ £ =. *Vcf . 

^S-fe £ 3a^1 30031- ^sl-cf. 

£ 4c^l 430£r ^H^R^/^ «.Aj-Bf)ol]Al EflifLir ^ajjo^ 7 ] ^ci) 

5 2^- nfl dmch^^^-S. «ys>^ R-DCCH7} *i^£)^ ^-f ^ ^^Jli-I- 

£^lf4. ^r^fe £ 3a^ 320^ -^^^cf . -^-7]^ R-DCCH £ 

S. 4d^ 450£- XM-fi-*]-^/ 3 ^ H.^-tflofl^ 511^5. 7]^^o] 
"fl dmch^JlS o]SH R-DCCH7> 5} ^a]a1^^ 

EAlt4. &*&Hjr ^^MH ^rS.fe £ 3a^ 34032f ^^^4. #7l<£| R-DCCHfe £ 
4c^ ^A]^^oil a] a,«i s\-s\u]b\s, ^r°]Q ^/P^^l 



0 4 5. ^5]$^: nfl dmch^^^-S R-DCCH7} ^-f ^ Ajjr^g. 

5.^4. ^oH* ^*1H ^E^r £ 3a2] 3602f ^§Kf • -$7} 2) R-DCCHfe £ 

£ 4e, i 4ffe R-DCCH7> ^fls}^ p( >i) 7 )]o] ^^^H^ afe a] 

^ 41^/PCB«^ ^^-g- f 7 }Al?J 7g o.o]l tfl*V ^ ^SLo^. cfl* ^ 
^, ^7>^ ^l^e^ 3.7]^ <9i[dB]- 0 x [dB] (x=l,2,3,4)^m. #7l<S) 3\-^ti]B\ 
Fty Bfe ^eH^s. ^ 5W. #7l*l -^-7}^<y ^^^^ a] 

^ £.$M -^7] ^-2:7} *flcfl^ 5g ^ &7fl ^cf. dmch^W R-DCCH £3 
*l££r ^tfl (1+F)xi.25 msec°H ^^c^ (1+F)x 0.625 msec^t}. -#71^1 
R-DCCH #2fl^ ^oflAjeq ^I^ofl X)^ ^el-PlB]^. ^o};g ^ oj- 

4e^ 43l£r ^W&n/^ -?-^3HH *fl-¥- = 7l$^o] 
0 2 ^- ^£)$-8r *fl dmch^°-3. R-DCCH 7]- ^i^Sjfe 7j-°o] ^aIaIJt^ 

M^, (F=l, B=l) ^ u oH> S. 3a£] 320^ ^SH}. #7l^ 

R-DCCH^ £. 4c5] 41CHH °} ^aI^o)] til§}Q} ^v]b\^ ^o]^ ^ oi^ 



0 3 S. ^ dmch^^-^-S R-DCCH7}- Tj-fo] ^l^lJLi-i- 

EAl^cf. (p=l, B=l) ^"oH* £ 3a^l 340^ ^)^\ 

R-DCCHfe £ 4c^ 410^1^ ^<H*I ^ 

^ 4fa) 47l£r ^H-fM^W^ ^^HH sfl-f-^. ^^^o^oi 7 ]^&o) 
6^ ^ dmch^^^-S R-DCCH7> ^^^^ Tjo-o] ^AlAlJr£.# 

(F=l, B=l) ^f^cr £ 3a^ 360^ -g^S}*}. ^7\2\ 

R-DCCHfe £ 4c^ 41CHH5] ^O^^H] ti] b] 5. ^ oi^ 

5. 5b, £ 5c, £ 5d^r ^H^l-tfBfl/^ -f^^N^ 

w oH* ^-MH*im o l #^21-3*1 ^9k^r ^1^-= #sMl<>Hl ^ 

S. 5b ^ ^H-fM^Efl/^ -f-^EHH 31 ^i^^H^ 7]^^o] # 2 (<0 
R-XCH71- 3M§3J-£M T^-foil tfl^- .^l^/Hl^oil ^ ^ 

31^- = ^^^1H^S.7> °HH £-3-*!- "J-^l £ 5a^l 

^rS-fe ^-7] o) ti>4^ tg-^o]] o)s}c^ s. 5a*\) h]«H 1/25. £ 



2<0i)5 ^^jI R-DCCH7} QSX^r 7§^-d\] Cfl^; 3)1^-5. ^*H°H ^ 

*V 5Jo]c}. <X*$1$ l^ir ^^^]c>|^517> <?i^-*> *=Hr^ «o V ^°fl £ 

5a^l 1/45, ^^cf . ^71 s|]i=Lir ^^^1^^5L# 9H]*1 <y^tt 

^^oll £)*H £- 5a°ll 1/45- #4^1 2j ^p5L ^"oH* 31-^5. 

^^o^JE^ ^"71^ ttj-^ojl <2]§M £ 5a ofl 1/45. 

«" ^ ^oH* ^1^M<2] ^7]^ £fe 

3 <0 2 <0i)5. ^7^5] JL R-XCH7> &$M: Tj-foll cfltt Sfl^f-S. ^ *1H °H 

^ w o V ^ ^^^1^^5.71- <go]}*\ o}--^ wj-^ofl o)§H 

S. 5a^l «l3r>^ 1/85. #dt£)£t}. a 0 >-§ sflan ^a^o^E-i- <go\}*\ o} 

^ ^4 3 U-'M 3*H £ 5a0l l ulS]-^ 1/85. #4^1*3 ^£ *H 
■t-H ^^H^E.^ #7)5] tiV^-ai w D V«Hl ^ 5a°fl 1/85. #^3$ 



£ 6b, JE 6c, £ 6d, £ 6e, £ 6f, £ 6g^ ^ ofl 

2- 6b, £ 6c, £ 6dfe 43*1 3H1 ^IM-M-M/^ JMfrtfl 

°1H ^*HM^ sj-^^/PCB^^^ «£4L*13 

«>1 (9i[dB]-(9 x [dB] (x=2,3,4) ^7>£l&# ^-ffi] 3)1^-5. *i§MH°fl ^ ^o]c|-. 

£ 6b ^ ^H-B-^H>Efl/^^ ^t^H tfl^z. ^^H^ 7l^^o] ^ 2 (<^ 

OS, ^S)JL R-DCCH7> #>$3^&.g- ^ o-ofl tfl^b 31-^ ^^^Hofl ^ 
<3«o Vt & *H-f- = ^^^H^£7> 9HH oi^^V w o >^o]] o)Sj-o} £ 630]] als> 

°i 1/25. ^-71 ^^0^5^ OVoflAi ^3 

#«H1 °1SH 5L 6a<*fl 1/2S. ^J-4iAl^ Bflif-JE ^^^H 

^£tt ^-71 o] vv^q H 0 >^ofl o^s|-^ s. 6a ofl !/ 2 s. #^$1}. £ 6b^ 

^l-f-s. ^^MH^l tfls>o} ^W^^ 5*1$ 53 °1 *1 # 31-f- 

£ w o Vl $ ^Ul^M*} #71 S] ^^MH^ Hlfe ^Hl^ 

°l-8-^ *r $44- S-^ ^S»]Jl 622^1 #^*lH^£r S-^i^ 

636^1 ^i^-i- ^H^cf. ^7} aflo^ sj-^^/PCB^^^l ^41^ £ R-DCCH 

7} ^^-^> 71^-^o.S. -M^M ^"71 R-DCCH7> Sr^^Sfe 



^-/PCB^^S] S7l ^^^^r 7]^o_^ R-DCCH 3)1^-5. 

7} ^-g-^o- R-DCCH f?^ 3)-<13^./PCB *fl^£| 

6361- 7]^SL3, £^ ^S^Ue. 634^ ^-o] 5)-^^-/pCB^ ^S] (9 

i[dB]-0 2 [dB]^ ^o^^ oj^s. ^ 7 j-Al^]cf . 51^ 632^) R-DCCH 

R-DCCH ^*}^ 37}°]} tilsj-o^ Al^al sJ-eJ-nlB]^ ^<H*]fe- z/pn]-^. £l g 

632^ R-DCCH7> #^2}-£Hoi- ^ofl^o] ^aI^o] ^ 7 }Q s\- 

^/PCB^^ 7l^o.5. 628*1] ^rS}ir 27^ <*« 0 >^ 

°l-§^H^r SflM^PS ^"71^ R-DCCH* JL^-^il 

^ 9X^ ^^-/PCB^^ ^7}*}%JL, 7}x]^d\)x\±; 

^-7) R-DCCH^ o^«-^- Aj-71 R-DCCH?} -=F>[HHfe ?1 

6i°} 7]^^ 0 2 (<0i)» 71^0.5. ^sj^o]^- §}7l nfl-g-ofl ^11 o] 

^^r 3*1 & ^#&*$%°] * 3H71 m^o]cf. Aj-7]^ <* ^ 

^ ^mmSr #7>A] 2} ^£ A o V 7l ^X) ^ ^ 7} M. A]^eflol 



2<0i)3. ^sqjl R-DCCH7> %^3H-S\$X-i: ^^-°\] tfl$ 31^-11 ^^^l^oll % 
^1H}= *m?]}o]4-5L7} SJr^l^i <£^& 3*H S 6ao)l 

^r7)9] a]-4a] wj-^ofl o)s]-c^ s 6a<>ll 1/4^ ^Mi^aI^-. ^ 6c 

^l^i^]7l^ ^-7]^ ^l^H^ J£fe £^ 5fl 

Jl. 656^ ^H^t}. ^ *1H^ «w 0 >^ s[^/PCB^\ ^2} ^^^^ 

R-DCCH7> ^^^r 71^-^c.^. ^s)^ <#7) R-XCH7> SjM§Sj-:£l^ 

sj-^^/PCB ^7i ^^^l 7i ^^o] ^th ^-71 «« 0 v%v 

^^^•/PCB^^Sl 3,71 ^^-Sr 7l^o.S. R-DCCH ^ 511^^ 

^H7> ^aj^t)-. oi-^^-o. R _ DCCH ^a^s. ois}c^ ^ 7 >^ s^^/pcb 5fl 

656-1: 7l^o.5. 5.^ 6542} ^^^-/PCB^fl ^ ^^1*1 

<9i[dB]-(9 3 [dB]5l f-^S ^°H^r ^7>Al^]r]-. 652^ 

R-DCCH ^^l^^^l 3.7]^ 5. 4^1 ^^oi]A-l <£-g^ £ 6a^l ^ %dt^S. 

612^1 R-DBCH ^-<0^i^Sl 3.7}d\] ulS>ol j^-sH^S. ^r<H*lfe 4?^% 3. 



cf. %3i^3L 6523 R-DCCH7]- #^3}- 3 <>| ^Vo^o} ^Al^o] ^7}^ 

^ y o v ^ ^-^^/PCB^fl^^ 7l^Jl3. ^^J: 644°ll ^S>^ I7fl3 

^^o^^ oj^^-oflA^ ^-Al^rf. ^sr}^ ^7} 3 R-DCCH* 

JL^}-^^ ^a]^ ^ Xli^- 3-^*/PCB*im3 7]^ 

o\}*\^ R-DCCH3 ^-¥-1- -8-71 R-DCCH7> §#3^1 ^^HHfe <*c & 

°H 7] ^ 71^^- ^ 3 (<^!)# 7)^SLS. ^^l°1t *>7l nfl-g-<>fl ^ 

*!M^-£ 3*1 ^ ^#^^1 # ^o]7l nfl^^l4. ^ ^13 

D= ^^H^g^l ^Al^^^ 7 ]-3- 3^ ^^-o\}±=- 0]%.^°- #7] 3 ^ 
°]^^«\] ^ °1^3 ^1^-8: #7>A] z] ^O.^, # 7 ] ^Al ^ #7f# 

3 <0 2 <0i)3. ^^SlJl R-DCCH7} $-#3^$-a- ^-fofl tfl^ sfl^ ^^^Hofl ^ 
n^S. ?m*\)o]4-5L7} #<$*\ <2:^f3 3*M ^ 6a 

oil 1/83. #^35^. ^-7] o^tfr 3)1^2* ^xflo^jE^. 9HH 

tfV^ w 0 >^ofl cqe}a} £ 6a ol] S>a) i/ 8 S *1 ^S. <&*\ . =£« 0 >^ 31^5. 

^d^H^fe #713 o]§}ol 5. 6 a°fl BlsH 1/83. #4i3£4. 

# W £^ ^J-*fl7l3 ^£ #71^ ^^MH^ ^fe 3"^ 



R-DCCH7} ^^oV -R-^l^M #7l R-DCCH7> SMas^fe 

5)-^*/PCB ^7} ^A^sjcq 7)^tto) ^cf. ^- 7 ] ^ 

^-^^■/PCB^fl^^ 3:71 ^#^^ 7l^o.S R-DCCH ^ 
*\]o] 7 } ^^^cf. ol^.^ R-DCCH 3-$3j|-5. <*« D >^ sj-Qj^/PCB ^ 

^ ###^-|- 7l§o.S. 71X)^1M ^.^ll^fe « ^ #£MH^°11 

tfl^fl^^ 3#3?! ^^iH4^t ^r^^l - #3 SI 5=^ % v 

2l#3L 676^- 7l^A^. E.^ ^S^k 674^ ^°1 s^^/PCB^ll ^ 

^-t- 0i[dB]-0 4 [dB]^ ^oj^lfe ° c tT L^ #7M^- 672^1 

R-DCCH ^1^3} 371^ s. 4^1 o^-g^ ^J^i^ 5. 6a^ 

6123} R-DCCH ^^l^^^l 3.7}o\] til§>^ Al^^ j^-bH^s. ^M*l^ Z/P^}^ 3. 
t\. 5.^ %>2:«iJl 672^1 R-DCCH7> ^ ^ ^1 ^^o) ^7}& 

^*/PCB^^-i- 7l^o.^. 1H)^ a o>^ ^^MH^C^l eflSl £. 6d<H] 
^ ^flsM 3M-);gr /I^ols. oi^dfl^^. ^-Al^. sflt+aiMS #71 2) R-DCCH 
« Jl^^I o_^. ^ai^- ^ o^^s. * ^ ^^^/PCB^^^l *i^-8: #7>a1^ji ) 71 
*l^Hfe #71 R-DCCH^l #71 R-DCCH7> ^2)-^ ^^HMfe 

<r A^rti 6^] o}id 7l§& 0 4 (<0i)« 7l§o.5. ^d^^Hf §}7l afl^-ojl 

5]1 0] ^ -g- ^^1 *V ^#^^1 £ ^ol7l nfl^olc}. n>o}= cq 

^H^^l ol-g-^-o] ^Ai^^^- ^ 7 jSi^ ^51 #71 ^# #3 ^ 



5. 6e, 51 6f, 5- 6g^ t^S} oflofl ^ 3. *j| -fr*] 13J / 3 # Jf^Efl 

ofl^i R-XCH7} ^fl5f^ F(:>l)7l)3 ^^H^" ^R^^H^ 

^#3^ B(>l)7fl^ SE^ ^l^^l-^ Q^ig sl-^/PCB*!!^ ^ 

^aCdBl-^xtdB] (x=2,3,4) ^7\5\^ 7g°-cq ^^^H^l ^ 

1}. £ 6e, S. 6f, S. 6g^ ofloilA^ f=1, B=1 Q ]^. 

1)^. ^sqji R-DCCH7> #^5)-Sl^^: 7^ -fofl tfl^- ^^o^) ^ ^Hi}. 

^ n^^- ^^H^f5L7> 9HH °I-g-3b ^3 ^ofl 51 6a^ ^]^\- 

^ 1/23- ^-71 n^r* ^^l^l^f *J:^^ 

^J-71^ <&4aJ w o v ^°U ^l^l-^ ^ 6acH] til^H 1/25- #dt£)&T}. £ 6efe 

-f-i: ^ s-^ 623^ <*«>^ ^^^H^^^r ^sMH-S- a 

^ *1 ?i^^r 9«iS] 6372] ^1^^. ^1 ^o^^ oa ^ ^qj 

^-/PCB«3 ^^l^^^r R-DCCH7} ^tJ^ 71^-^5. #7] 

R-DCCH7}- M^xr #5. 5)-^^-/PCB ^7] ^!*1^<2} 

7l^^o] ^Cf. Aj-71 « s\-<fy/PCB^^^\ 2,7} ^^I^^^r 7]^A^ R-DCGH 



^S. ^ *£U= sfl-^i* ^j^H7} -r*J^^. °l^£r R-DCCH <?]SH 

^i^^H^ *R>^* 8(=9-F=9-l)»HH -grj^o] 

^^H^ SE^r a]^}^^ 7^0] ^ai^b^ 7)^SL£_ JE^ ^2:*lJi 635^- 
^^-/PCB^^ ^ 1 [dB]-^ 2 [dB]^ ^°Rlfe ^ 

^ ^M^i}. #^H^ *R>« 9«i<^Rife ^^^1^5- Hi^r *R>^* 7 

7l^o.S. £^ ^S^Ul 623 ^^H^^l 5] ^^Hf ^ 

^ ^1^* ^"71 623^1 o}s}a] ^^H* ^ -# 7 jo) 

0i[dB]-0 2 [dB]^ ^°]*)^ #7>a] ?1 ^ ^j-f -^^jolrf. ( a xbx c = 

axcxb) £^ 633^1 R-DCCH ^^1^^ 3.7]^ 5. A$\ -ii^H 

i 6a^ %3i#S. 6122] R-DCCH ^-il^^ 3.7"H u]S}a| 3)- 

^°Rlfe J?^V^ B.t\. £^ %T-^*iJl 6332] R-DCCH #^5)- ^?-?_H^-£H 
^1^1 ^7>^ «« 0 >%t ^^^-/PCB^^^r 71^5. £^ ^S^Ul. 

629*11 ^r§>^ 27fl^ ^*H<>1^^ 7]^-^ o.^ o]:§-^-oi)Ai ^ -f-Al^cf. s>fl 

-^71 ^ R-DCCH-& iL43-^ &£.^f- ^ ^ 4^^/PCB^H^^ ^ 

^^r #7>a1^jl, 71^^-oflAi^ Aj-7] R -XCH^ #71 R-XCH7> %# 



£ #7l * ^ ^^H^°11 4^ °1-S"^ ^1^^ f7fA)?j ^£ 9X<LV\, 

#7l ^ ^7># A]^aio] ^-g-^ %°A*}±± -M^^H £33-4. 

£ 6f£r *lH-fM#W^# ^BHH 7]^^o] 03 (<0 

2 <di)S. Jl R-XCH7> Tg-oofl tfl^- n^f-Z. ^^^Hofl SJ-SJ- 

3 IMF 3l^ = 9HH TcHH ^ofl 5. 6a°ll 

3 #M 3*M S- 6a<*fl 1/43. #41*1^ ^5. ^1^-5- ^ 

^H^S^r -8-71 fi] ^ofl <q*H £ 6a<^l 1/43. £ 6f 

3 IMF 3l^J?L ^*fl°W tfl*H 3g^cfol^zi^# 3H*l# ^« 0 v^ sfl 

^ H o V ^ ^l^i]7l^ #7l<S] ^ #^H^ £fe m 

5&fe ^1#^ 9#£l ^ft^SL 657^ ^-S: ^^^4- #7] aflo^^l ^*fHj= 3}- 
«J-£/PCB*11^£] ^#*i^£: R-DCCH7} 71^-^o.S. -fi^l^M #71 

R-DCCH7> ^MgS|-£)fe ^» 0 >^ ^^/PCB *ti^£) ^7l #^^2} 

7l^^ol ^q-. #71 ^*g-*§= sj-^^/PCB^^^ ^7] ^^-g; 7l^S R-DCCH 
^ ^I^-S. #^H7l- ^*J^cf. ol^^-o. r-dcch %^5)-^. o]sl-al 

#7>5l 3h^-l-/PCB ^H^^ ^^-8- 7l^O.S *8^5}o] 71^1^-oflA-l JiLll 



*I§MH5- £fe ^R^* 8(=9-F=9-l)»i°lH Juzfaio] sfl^^-g- 

^-ol <*« D >^ ^^^-/PCB^^^l <9i[dB]-0 3 [dB]^ ^.3. ^M^lfe <8=# 

^ #7>A]7jq-. ^^o^ 9*HH^r #§MH^- ^l^* 7 

«l^r 7l^o.S 5.^ 643^ ^^H* ^ 

UL^^Hl ^"71 ^§MHfe EEfe a] 7*1 

^ ^-71 623^1 ^"oH* ^i^^l^^^^l ^^H^ ^-S- A o v 7l^ 

0i[dB]-0 3 [dB]^ ^c>|^^ otnj-a ^ 7 \x\ 9) ^ ^ -S^H^-. (aXbXc = 

aXcXb) 5.^ 653^ R-DCCH 3171^ £ 4^1 <&^% 

£ 6a^l S.^ 612^1 R-DCCH 3.7}o\] ti^ct) sj- 

eM^S. a.^. £^ %2i^2L 65351 R-DCCH 

^ ^^^^1 #7>^ <*« c >^ 3}^^/PCB^^^ 7"|^OlS 2.^3 
645^1 I7l|2l <*i£^ ^^flo]^ °- 71^-^0.^. oj-g^o]]^ ^-Al^cf. Sfl 

H^}^ #7")o) R-XCH* Jl^-^^-S. ^ sHlSe/KM^ # 

^7}A]^JL, 7l^]^-cHlAi^ 41- 71 R-DCCH^ R-DCCH 7> 

^HH^r ^ 7l^^ 01°} 71 §^ 0 3 (<0i)-I- 7l^O.S #n 

^7151 <* ^ ^^H 1 ^ 0 ! ^^^#7>1- e\v}*£ 7J o.ofl^ oj-§-^ 



3 <6 2 <d l )S, ^S\JL R-DCCH7} ^ Sl-S) ^-$-*\] tfl^- = = ^ 
^"oH* = ^^^H^5L7> §HH ol^-ig- t}-^ wj-^ol] o}s}a} 6a 

1/83. ^-71 «« 0 H> *||^ = OVoflAi 

IfHH £ 6a°11 «1«H 1/8^ #dt*lzJ $14. ^1^- = 

^^^]o]^^ <#7]e>\ ^ofl 5. 6a^l 1/83. 

# W ^U^l^ ^7lo] ^S^o^ig ^ 

* « ^l-g-^: S-^ 663^ ^^H^£r ^afl 

£^ A R>^* 9^ 677^ ^-g: afloat}. ^-71 ^wj" 

U= ^^/PCB^S} ^;£^£t R-DCCH7> #^5]-^ ^Tj-g-^ 7l£-&°_3. "M^M 
^-7] R-DCCH7]- ^ ^S. if 2] « 0 H l ^-^/PCB ^7] 

^ 7l$^ol £|rf. Aj-71 ^^^-/PCB^ll^^ 2:71 ^^-8: 7l$o.S 
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l] " 
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